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Application No. 

10/622,108 


Applicant(s) 
BLUMBERG ET AL 


Examiner 

Richard Schnizer, Ph. D 


Art Unit 

1635 





- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

• If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)D Responsive to communication(s) filed on . 

2a)D This action is FINAL. 2b)E3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) M Claim(s) 1-13. 18.23.28.33.40.47 and 49 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6M Claim(s) 1-13.18.23.28.33.40.47 and 49 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) 13 The drawing(s) filed on 17 My 2003 and 23 October 2005 is/are: a)K accepted or b)D objected to by the 
Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

A preliminary amendment was filed 10/23/03. 

Claims 14-17, 19-22, 24-27, 29-32, 34-39, 41-46, 48, and 50 were canceled. 

Claims 1-13, 18, 23, 28, 33, 40, 47, and 49 remain pending and are under 
consideration in this Office Action. 

Information disclosure statements were filed on 12/1/03, 10/8/04, and 11/17/04. 
However, the Examiner could not locate a form 1449, or facsimile, connected with the 
10/8/04 submission. 

Drawings 

Seventeen sheets of drawings were filed with the application. Formal Drawings of 
Figs 5, 6, and 9-13 were received on 10/23/05. The drawings are acceptable for 
examination. 

Comments 

Use of "the", rather than "a", immediately before "fusion protein" in claims 13, 18, 
23, 28, 33, and 40 would make clear that these claims were not limited to one fusion 
protein of the parent claim, but embraced each and every fusion protein of the parent 
claim. 

In claims 47 and 48, use of a definite article prior to the second instance of 
"subject" would provide a nexus between the "subject" in the preamble and the subject 
to which the method is applied. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 , 2, 5, and 7-12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chang (US Patent 5,723,125) in view of any one of Carozzi et al (US 
Patent 5,686,600), Dillon et al (US Patent 5,395,750), or Pastan et al (US Patent 
5,990,296). 

Chang taught a fusion protein comprising a human interferon alpha, such as IFN 
alpha 2a or 2b, joined at its C-terminus, via a flexible linker, to the N-terminus of a 
human gamma immunoglobulin Fc fragment, wherein the linker had the sequence 
G2SG2SG4SG4S. This linker peptide was designed to increase the flexibility between 
the two moieties and thus maintain their biological activity. See abstract, column 3, 
lines 1-1 1 and 54-56, and column 6, lines 16, 17, and 42-47. The fusion protein formed 
a homodimer under non-reducing conditions. See column 7, lines 21-27. 

Chang did not teach a (GGGGS) 2 linker a (GGGGS) 3 or a (GGGGS) 4 linker. 

Carozzi and Dillon taught (GGGGS) 2 and (GGGGS) 3 linkers, respectively, in the 
fusion of antibody heavy chains to antibody light chains (Carozzi and Dillon), and 
Pastan taught the use of a (GGGGS) 4 linker in the fusion of an immunoglobulin variable 
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region and a cytotoxin. See Carozzi at column 18, lines 49-65 , Dillon at Fig. 2 and 
paragraph bridging columns 8 and 9, and Pastan at column 4, lines 20-25. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to substitute one of the (GGGGS) 2 linker a (GGGGS)3or a (GGGGS)4 linkers 
for the linker of Chang because all of these linkers are flexible glycine-serine linkers 
such as were recognized in the art to facilitate folding and production of the fusion 
proteins. See e.g. Carozzi at column 5, lines 4-9. Furthermore, as flexible linker 
molecules, they fulfill the same function and would be recognized in the art as 
exchangeable equivalents, absent some evidence of a difference that would critically 
affect their function in the claimed invention. The use of any one of these linkers in a 
fusion protein would be obvious in view of the use of any of the others because they all 
have the same art recognized function, similar structural characteristics, and are all 
used for the same purpose. 

Claim 5 is included in this rejection because the Fc gamma4 region of Chang 
(depicted by residues 205-433 of SEQ ID NO:7) comprises many sequences provided 
by instant SEQ ID NO:2, e.g. PPCP at residues 210-213 of Chang and residues 7-10 of 
instant SEQ ID NO:2 and LGGPSVFLFPPKPKDTLMISRTPEVTCWVDVS at residues 
221-253 of Chang and residues 15-47 instant SEQ ID NO:2. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chang in 
view of any one of Carozzi et al (US Patent 5,686,600), Dillon et al (US Patent 
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5,395,750), or Pastan et al (US Patent 5,990,296) as applied to claims 1, 2, 5, and 7-12 
above, and further in view of Tovey (US Patent 6,207,145). 

The teachings of Chang, Carozzi, Dillon , and Pastan are summarized above 
and can be combined to render obvious a fusion protein comprising IFN alpha 2a or 2b 
comprising an immunoglobulin Fc region attached to the C-terminus of the interferon 
moiety. 

These references did not teach a "consensus" interferon. 

Tovey taught a consensus interferon that has higher activity than IFN alpha 2a 
or 2b. See column 1 , lines 37-45. In view of this advantage, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to substitute the 
consensus IFN alpha of Tovey for the IFN alpha 2a or 2b of Chang. 

Claims 4 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chang in view of any one of Carozzi et al (US Patent 5,686,600), Dillon et al (US Patent 
5,395,750, or Pastan et al (US Patent 5,990,296) as applied to claims 1 , 2, 5, and 7-12 
above, and further in view of Lo et al (US Patent 5,726,044). 

The teachings of Chang, Carozzi, Dillon , and Pastan are summarized above 
and can be combined to render obvious a fusion protein comprising IFN alpha 2a or 2b 
comprising an immunoglobulin human Fc gamma 4 region attached to the C-terminus of 
the interferon moiety. 

These references did not teach an immunoglobulin Fc gammal region. 
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Lo taught that in fusion proteins comprising an immunoglobulin Fc region and a 
protein of interest, the Fc gammal region was preferred, but the gamma2, gamma3, 
and gamma4 regions would function equally well. See column 8, lines 7-16 . As a 
result it would have been obvious to one of ordinary skill in the art at the time of the 
invention to substitute the Fc gammal region of Lo for the gamma4 region of Chang 
because Lo indicated that these are considered to be interchangeable equivalents. Lo 
also indicated that the gammal chain conferred longer serum half life, was well 
characterized and is efficiently secreted from most cell types, providing additional 
motivation for its selection as a fusion partner. See column 3, lines 6-9 and column 8, 
lines 7-10. 

Claims 1,13, 23, 33, and 47 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Daughterly (US Patent 6,402,733) in view of Chang taken with any 
one of Carozzi et al (US Patent 5,686,600), Dillon et al (US Patent 5,395,750), or 
Pastan et al (US Patent 5,990,296). 

Daugherty taught a method for sustained systemic polypeptide delivery to a 
patient by aerosol administration of polypeptides such as interferon alpha. See 
abstract, and column 4, lines 12 and 13. The mean diameter of the particles is 
generally in the range of .5-4 microns. See claim 2. Daugherty also taught an aerosol 
delivery system capable of generating and delivering particles in the range of 0.5-4 
micron. See column 5, line 55 to column 6, line 20. 
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Daugherty did not teach an IFN-alpha fusion protein, and was silent as to the 
desired central lung zone/peripheral lung zone deposition ratio. 

The teachings of Chang, Carozzi, Dillon, and Pastan are summarized above and 
can be combined to render obvious a fusion protein comprising IFN alpha 2a or 2b 
comprising an immunoglobulin human Fc gamma 4 region attached to the C-terminus of 
the interferon moiety. The fusion protein has a higher half life in circulation than does 
IFN alpha. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to substitute the IFN alpha fusion protein of Chang, as modified by 
one of Carozzi, Dillon, and Pastan, for the IFN alpha of Daugherty. One world have 
been motivated to do so because the fusion protein of Chang has a much longer half life 
in vivo than the native IFN alpha. See column 3, lines 15 and 16. 

Note that instant claims 23 and 33 require a mass median aerodynamic diameter 
of at least 3 microns. This is considered to be obvious because Daugherty taught an 
overlapping range of particles, (0.5-4 microns). Instant claims 13 and 18 require a 
central lung zone/peripheral lung zone deposition ratio (C/P ratio) of at least 0.7. While 
Daugherty is silent as to this ratio, but absent evidence to the contrary, it would be 
obvious to use a C/P of 0.7 because this ratio is related to the size of the aerosol 
particles, and Daugherty the use of particles as large as 4 microns for delivery to alveoli. 
See column 3, lines 4-14, and claim 1 . Note that the instant specification provides 
evidence that typical C/P ratios for use in alveolar targeting are in the range of 0.45- 
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0.74. See page 26 lines 1-5 and 17-26. So, it appears that the typical usage of 
Daugherty overlaps the claimed C/P ratio. 

Claims 1 1, 18, 28, 40, and 49 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Daugherty (US Patent 6,402,733) in view of Chang taken with Dillon 
et al (US Patent 5,395,750) and Lo et al (US Patent 5,726,044). 

The teachings of Daugherty, Chang, and Dillon are summarized above. These 
references render obvious methods of systemic delivery of an interferon alpha 2b fusion 
protein comprising a C-terminal human Fc region. 

The combined references do not teach an immunoglobulin Fc gammal region. 

Lo taught that in fusion proteins comprising an immunoglobulin Fc region and a 
protein of interest, the Fc gammal region was preferred, but the gamma2, gamma3, 
and gamma4 regions would function equally well. See column 8, lines 7-16 . As a 
result it would have been obvious to one of ordinary skill in the art at the time of the 
invention to substitute the Fc gammal region of Lo for the gamma4 region of Chang 
because Lo indicated that these are considered to be interchangeable equivalents. Lo 
also indicated that the gammal chain conferred longer serum half life, was well 
characterized and is efficiently secreted from most cell types, providing additional 
motivation for its selection as a fusion partner. See column 3, lines 6-9 and column 8, 
lines 7-10. 
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Conclusion 

No claim is allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner(s) should be directed to Richard Schnizer, whose telephone number is 571- 
272-0762. The examiner can normally be reached Monday through Friday between the 
hours of 6:00 AM and 3:30. The examiner is off on alternate Fridays, but is sometimes 
in the office anyway. 

If attempts to reach the examiner by telephone are unsuccessful, the Examiner's 
supervisor, Andrew Wang, can be reached at (571 ) 272-081 1 . The official central fax 
number is 571-273-8300. Any inquiry of a general nature or relating to the status of 
this application or proceeding should be directed to (571) 272-0547. 



Patent applicants with problems or questions regarding electronic images that can be viewed in the Patent 
Application Information Retrieval system (PAIR) can now contact the USPTO's Patent Electronic Business Center 
(Patent EBC) for assistance. Representatives are available to answer your questions daily from 6 am to midnight (EST). 
The toll free number is (866) 2 17-9197. When calling please have your application serial or patent number, the type of 
document you are having an image problem with, the number of pages and the specific nature of the problem. The 
Patent Electronic Business Center will notify applicants of the resolution of the problem within 5-7 business days. 
Applicants can also check PAIR to confirm that the problem has been corrected. The USPTO's Patent Electronic 
Business Center is a complete service center supporting all patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It also enables applicants to view 
the scanned images of their own application file folder(s) as well as general patent information available to the public. 

For all other customer support, please call the USPTO Call Center (UCC) at 800-786-9199. 



ichard Schnizer, Ph.D. 



